Elevated intracellular dCTP levels reduce the induction of GC-->AT transitions in yeast by ethyl methanesulfonate or N-methyl-N'-nitro-N- nitrosoguanidine but increase alkylation-induced GC-->CG transversions.
The effect of an increased intracellular dCTP:dTTP ratio on the specificities of ethyl methanesulfonate (EMS) and N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) mutagenesis was examined in the yeast Saccharomyces cerevisiae. To do so, we used a dCMP deaminase-deficient (dcd1) strain having a dCTP:dTTP ratio > 77-fold larger than its isogenic wild-type parent under the treatment conditions employed. This DNA precursor imbalance lowered the frequencies of EMS- or MNNG-induced SUP4-o mutations by 75 or 45%, respectively, relative to the corresponding values for the wild-type strain. A total of 405 SUP4-o mutations produced by the alkylating agents in the dcd1 background were characterized by DNA sequencing and the mutational spectra were compared to those for 399 mutations induced in the wild-type parent and 207 mutations that arose spontaneously in the dcd1 strain. Unexpectedly, the frequencies of EMS- and MNNG-induced GC-->AT transitions in the dcd1 strain were found to be reduced by 93 and 68%, respectively, considerably more than the decreases for the overall SUP4-o mutation frequencies. The differences were due mainly to substantial increases in the frequencies of GC-->CG transversions. Although these events were the predominant type of spontaneous substitution in the dcd1 strain, they were more frequent after alkylation treatment and were distributed differently than the spontaneous GC-->CG transversions. Preferences for the EMS- or MNNG-induced GC-->AT transitions to occur at GC sites having the guanine located on the transcribed strand or preceded by a 5' purine, respectively, also were diminished in the dcd1 strain.(ABSTRACT TRUNCATED AT 250 WORDS)